Introduction
During early cleavage stages, the mouse embryo experiences major changes in the biochemical components of both nucleus and cytoplasm. Although the events that take place during the first cell cycle after fertilization have been shown to be under a post-transcriptionally controlled programme, transcriptional activation by the embryonic genome at the initial stages of the second cell cycle and the appearance of translation products in the cytoplasm are known to be necessary for controlling the following two cleavages to the eight-cell stage and the accompanying morphological alterations to the cellular archi¬ tecture during the fourth cell cycle (Flach et al, 1982; McLachlin et al, 1983; Bolton et al, 1984) . These (Robl et al, 1986) and, on some occasions, to term (Tsunoda et al, 1987) when transferred to two-cell stage cytoplasm, no development could be obtained after transplan¬ tations to the cytoplasm of one-cell enucleated zygotes (McGrath and Solter, 1984; Surani et al, 1987; Smith et al, 1988 (Kono and Tsunoda, 1989) .
Effects caused by the asynchrony between the stage of the cell cycle of donor nuclei and recipient cytoplasm are known to influence subsequent development in Amphibia (Von Beroldingen, 1981 ) and mice (Smith et al, 1988; Kono et al, 1992 (Smith et al, 1990 (Fig. 4) The proportion of reconstituted embryos that reached the blastocyst stage was influenced by the stage of the cycle of both donor eight-cell and the recipient two-cell embryo (Table  2) . Only a small proportion of reconstituted embryos devel¬ oped to blastocysts, significantly fewer than in demi-enucleated controls (P < 0.01). No embryos formed blastocysts following transplantation to an early two-cell karyoplast. A higher proportion of reconstituted embryos developed to the blastocyst stage when the karyoplast was derived from an early (Smith et al, 1988 (Smith et al, 1990 ). This interval is similar to the estimated time of 4-7 h required for DNA replication in cleavage stage embryos (Smith and Johnson, 1986 (Rao and Johnson, 1970; Rao et al, 1975 (Dyban et al, 1988 (Modlinski et al, 1990 (Bolton et al., 1984 
